Abstract-This paper discusses the role that the National Oceanic and Atmospheric Administration (NOAA), and the international community have played in coordinating plans to fly operational instruments on NOAA polar orbiting satellites, and how this coordination has assisted in the planning for the flight of similar instruments on the proposed NASA and ESA Polar Orbiting Platforms in the mid-to late-1990's. Details on the operational sensor complements on the polar platforms are provided.
I. INTRODUCTION HE UNITED States, through its National Oceanic and T Atmospheric Administration (NOAA), has participated in international cooperative efforts concerning operational environmental and meteorological satellite programs for decades. The responsible NOAA organization in this effort is the National Environmental Satellite, Data, and Information Service (NESDIS), which operates the U. S . civilian operational satellite system.
International cooperation and support for the Polar Orbiting Environmental Satellites (POES) system has always been welcomed by NOAA.
KEY INTERNATIONAL ORGANIZATIONS
Over the past several decades, many international meetings and conferences have been convened to discuss the issues related to the POES system. Many of these organizations, having served their purpose, or limited usefulness, have been disbanded or have merged with other organizations having broader scope. Listed below are four primary groups that are currently leading the planning for the 
CURRENT INTERNATIONAL CONTRIBUTIONS TO THE
POLAR ORBITING METEOROLOGICAL SATELLITES In addition to the excellent cooperation that NOAA has received from members and observers of the aforemen-U.S. Government work not protected by U.S. copyright tioned international groups, NOAA is very pleased to have been able, in the past, to fly sensors on its polar orbiting satellites that were contributed in whole, or in part, by the international community.
The following three sensors/systems have flown on previous NOAA series and will fly on the current NOAA series:
1) the Stratospheric Sounding Unit (SSU), provided by the United Kingdom, makes temperature measurements in the upper stratosphere as derived from radiances in three channels using a pressure-modulated gas to accomplish selective bandpass filtration of the sampled radiances.
2) the ARGOS Data Collection and Location System (ARGOS), provided by France, collects and transmits environmental data from gauges, sensors, and platforms at sea, and locates the source.
3 ) the Search and Rescue System (S&R), a joint contribution by France and Canada, is a part of the international Search and Rescue Satellite Aided Tracking (SAR-SAT) program, which provides the capability of detecting and locating distress signals from planes, ships and other platforms.
IV . FUTURE INTERNATIONAL CONTRIBUTIONS THROUGH
Starting with the NOAA-K satellite (scheduled for launch in 1993) through NOAA-L, and NOAA-M (scheduled for launch in [1995] [1996] , NOAA will replace the United Kingdom provided SSU with a new instrument called the Advanced Microwave Sounding Unit. The U.K. will provide to NOAA one portion of this instrument, AMSU-B, which is described in more detail in the section to follow. NOAA will continue through the K, L, M, series with the other international contributions (the S&R and the ARGOS).
THE MID-199O'S V. TRANSITION TO THE POLAR PLATFORMS NOAA is currently in the process of studying ways to make a transition from the last approved free-flying satellite (NOAA-M) in the mid-1990's to the NASA and ESA Polar Orbiting Platforms.
Agreement was reached in December 1986 with the Space Station Partners to fly NOAA "operational" instruments as a part of the core payload on both of these systems. Since that time, NOAA has been deeply involved in studies and negotiations with NASA, ESA, the Space Station Partners, and members of the above international groups and organizations, as to exactly how this smooth transition might be accomplished.
As currently envisioned, NASA will launch its first platform, designated NPOP-1, in the October 1996 time frame. NPOP-1 will orbit the earth at an altitude of about 824 km, and have an equatorial crossing of about 1330 local sun time. The NASA platform is being designed to be "serviceable" on orbit, thus affording us the capability of replacing old or nonoperating instruments as often as every 2 1 / 2 years. ESA's series of satellites under this program will be smaller, nonserviceable, and will be replaced with new satellites every three to four years. Since NOAA's prime satellite observational mission is the global imager and sounders, NOAA currently intends to fly completely redundant imagers and sounders on the longer life, serviceable NPOP-1, but only single copies on the ESA series.
It is NOAA'S plan to upgrade and augment the NOAA-K, L, and M sensor complement during the Polar Platform era to the following group of sensors, which are described later: 
VI. DETAILED OPERATIONAL INSTRUMENT DESCRIPTIONS
All the NOAA instruments will operate on a 100-percent duty cycle, 24 h a day while on the platforms. While the descriptions below appear conclusive, readers should note that with the exception of the K, L, M follow-on sensors, others are still in the Phase A/B design study mode, and may have changes made in the near future. In addition, NOAA does not propose to fly the GOMR, the ALT, or the SCATT on the ESA system. 1) the Advanced Medium Resolution Imaging Radiometer (AMRIR) is a follow-on to the Advanced Very High Resolution Radiometer (AVHRR) and High Resolution Infrared Radiation Sounder (HIRS) flown on previous NOAA satellites, and will combine the proven capabilities of the AVHRR for global measurements of cloud cover, sea surface temperature, and measurements of snow and ice, plus measurements of vegetation cover and characteristics, with those of the HIRS to provide atmospheric temperature, and water vapor measurements. AMRIR will contain ten channels (seven in the visible and infrared) spectrum with 500 m resolution, and three in the IR sounding band with 3.5 or 8 km resolution). It will scan cross-track, horizon to horizon, and will continue to provide direct broadcast as well as global data acquisition.
2) the Global Ozone Monitoring Radiometer (GOMR) is a follow-on to the Solar Backscatter Ultraviolet Spectral
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Radiometer (SBUV), and will provide data from which global maps of ozone concentration will be made. GOMR will consist of both a limb sounder instrument (GOMR Limb Sounder-GLS) and a nadir sounder (GOMR Nadir Sounder-GNS). The GLS will provide vertical soundings at 2 km resolution.
3) the Earth Radiation Budget Instrument (ERBI) is a follow-on to the NASA Earth Radiation Budget Experiment sensors flown on the NOAA-9 and NOAA-10 satellites. The ERBI will be used to determine the Earth radiation budget on a synoptic and planetary scale and at the top of the atmosphere on a regional and global scale. ERBI may consist of both a nonscanner and a scanner system.
4) the Advanced Microwave Sounding Units (AMSU-A and -B) will be carryovers from the NOAA-K, L, M series of satellites with the addition of three more channels in AMSU-A for soundings in the 45-70 km region of the atmosphere. AMSU-A will consist of 18 channels in the 23-89 GHz range to provide temperature soundings, and precipitation and ice information at a resolution of about 45 km. AMSU-A will work in conjunction with AMSU-B. AMSU-B, provided by the United Kingdom, is a five channel instrument in the 90-183 GHz region, which provides water vapor profile, precipitation, and ice information, with a spatial resolution of about 15 km.
5 ) the Altimeter (ALT) is an active microwave sensor that will be used to determine ocean surface height, ocean wave height, surface currents, wind velocity, sea ice boundaries, and other geophysical parameters. The ALT will be a follow-on to the SEASAT, GEOSAT, and NROSS altimeters, will operate in the Ku-band frequency ( 13.6 GHz ) , and have a ground resolution of about 24.2 km depending upon the local sea state, with a vertical resolution of about 3.5 cm.
6) the Scatterometer (SCATT) is an active microwave system that will provide wind vector data from which a unique global surface wind field can be inferred. SCATT operates at a frequency of 13.995 GHz, and has a resolution of about 25 km.
7) the ARGOS Data Collection and Location System
(ARGOS) has been previously described.
8) the Search and Rescue System (S&R) has been previously described. 9) the Space Environment Monitor (SEM) system consists of two sub-systems. The Basic SEM will fly on both the NASA and ESA platforms, while the Augmented SEM will fly only on NPOP-1.
The Basic SEM consists of a Total Energy Detector (TED) that directly monitors energetic particles precipitating down one magnetic field line from the magnetosphere; and, the Medium Energy Proton Electron Detector (MEPED), which senses the energetic particles accelerated during disturbed geomagnetic conditions.
The Augmented SEM consists of the above two instruments, plus: a Three-Axis Magnetometer (TAM) to measure the in situ vector magnetic field; the Local Electric Field Instrument (LEFI) to monitor the ionospheric level electric field vector imposed from the magnetosphere; and, a Radio Beacon (RAB) that can determine the total electron content of the ionosphere along a line of sight between the Beacon and a receiver on the ground. 10) the Command, Communications, and Data Handling (CCDH) equipment on board the platforms consists of the electronics and antennas that enable the data from the above sensors to be relayed directly to the ground for reception by suitable equipped ground receiving stations. Studies are being conducted by NOAA to design the CCDH for the Platforms in such a way that all the data will be available to users on the ground in a manner that will have the least effect on station upgrades.
VII. ADDITIONAL INTERNATIONAL CONTRIBUTIONS
The possibility for additional contributions to the operational and/or research payloads and supporting equipment on the Platforms still exists. As described above, several instruments, in whole or in part, from the United Kingdom, Canada, and France, are already part of the core or operational payload on the Platforms. In addition, through the EUMETSAT organization in Europe, it has been proposed that they may contribute significantly to the AMSU-B units on the platforms, provide a suitable CCDH-type package on EPOP, provide a European Command and Data Acquisition (CDA) station similar to ones in the United States at Wallops Island, Virginia and Gilmore Creek, Alaska, and cooperate with NOAA in setting up communications links to transfer data from the platforms between the United States and Europe in an operational mode.
Finally, through the various Announce of Opportunity programs being conducted by NASA and ESA, organizations throughout the world can propose research instruments and upgrades to operational instruments.
VIII. SUMMARY
NOAA is progressing on schedule with their plans to have a suite of operational instruments on the NASA and ESA Polar Orbiting Platform system when they are ready for launch in the 1995 time frame. Continued cooperation between NOAA and the international community via organizations such as IPOMS, CEOS, IFEOS, the ICWG, and ESA and EUMETSAT to study, design, construct, integrate, and operate these instruments is required. This cooperation will afford the world-wide community, be it research, operational, industrial, or whatever, access to the best state-of-the-art environmental observations from space well into the 21st century.
Additional information on these sensors and systems can be obtained by contacting the author at: NOAAINES-DIS, Office of Systems Development, FOB #4, Room 0160, Washington, DC 20233.
